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Frank Cluff, Safety Advieory Group, NV

DISPUSAL OF SCRAP MATERIAL AT BIKIRI ATOLL

In response to your rcquest for consideration of proper disjoeal of {
contaminated scrap material for the Bikini cleanup operation, the
following guldance 1s provided:

Backzround - Past radiological surveys and particularly the 1967
survey identifled a number of locations smong the islsnds of Bikint
Atoll having quantities of scrap material containing induced rudio-
activity. Such scrap locations are described in the Health and Safety
Laboratory report HASL-190 entitled, "External Rediation Levels on
X, Bikinil Atoll - May, 1967," dated December, 1967. These locations,
Y, which are on iclands near former testing slites, may be 1dentitiecd um:
¢ (ag the Aovmen-Irof) Coumplex in the nmorthe-centril part of the atoll
(b) the island of Nam end the dlasted bunker Juct wcst of Num wud
Dravo Crater in the northwest part of the atoll, and (c) an aren
generally defined es the island of Enidrik and the western portion
of the Aerokoj-Eneman Ccuplex in the south central part of the atoll.
Also, the possibility cannot be ruled cut that there may be soine
contaminated scrap on Bikinl Ielsnd, es increased levels of radiution
were observed there on a cable spool and only a small fraction of the
area vas checked due to dense vegetation. Additionally, there ure
three test facility locations in shallow water on the reef Letween
the Aamen-IroiJ Coamplex and Nam which were not monftored during the
'67 survey and which ehould be checked far contaminated scrap.

»

The A4 lloc Committee estnblished by AEC to evnluate the radinlosical

hazurds of reneltlement of the Bikini Atoll recommnended o number of

measures one of which was that "Radioactive acrup should be rewoved

from the 1slands adjacent to farmer shot sites.” Io discussionc on

! the need for such removel it was pointed out that this miterial 1s

" serap metal containinz induced radlioactivity and that natives collect
and find use for all such materiala. The scrap is in the form of
metul embecdied in concrete, chunks of wetal lying on top of the ;sround
gurface, nnd scraps of mwetal mixed with the top layers of uand and wvoil,
It {8 not expected that romoval of the scrap contulning induced radto-
activity will sake any great reduction in radiation levels on the near
gsst islands since there are quantities of radionuclides, primarily

Co and~l3+637—tn—thu—tfp layers of sand and soil of thece islands.

US DOE ARCHIVES T g ,
326 U.3. ATOMIC ENERGY BEST copy AvaiLpiE

Colleation  McCRAW

Box_ 132 Tab* 320
5.1 CNCES Rdmw 15TRATIoW File®2)
Volder__ywelassified ;

- ———_




It was concluded that some raliatios exposwrs eculd be avoided
tarough removal of ecntsmimsted scrsp metal such that it wouléd be
unsvailsble t0 mtive collectors.

1 - Yollowing the August 1963 trip %0 Bikiaf, a report om
the visit was prepared by AKC staff costainimg an attacdment addressing
the question of purpose and cbjective for sersd removal at Bikini Atoll.
Recommendations 1 through A of this statement, koows ss Attechment 6
to that trip repart, appear to be a proper assessment of what is neoded.
This Attachment 6 1s provided for your use.

ap DL e If cost, time, and man-pover were unlimited, disposel
of all scrap metel containing any induced radicectivity in the very
de¢ep Oocean ocutside the reef would more certainly make the scrap un-
available to the returaiang metives. MNore reslisticslly there are o
mmder of factors t0 be considered:

l. The loeation of chaznels in the reef tirough whieh bosts loeded
vith scrap must pess s such that disposal outside the reef for
scrasp locatioms in the sorthera portiom of the atoll will irvolve
a 25 to X0 mile round trip. Currents may be very strong in these
¢hannels .,

2. Except for s trgce guantity, the radiosuclide iz the contaminsted
metal scrap is with a hslf-1ife of adout five years. This
may be compeared witd the 30 yesr Raif-life of 13TCs which s o
major easponent of poll rediosctivity of the neer test islsnds.
The scrsp contsminant will decay through six half-life periods
reaching about 1% of its 1967 value while the 13TCs in soil of
the near test {slands i{s being reduced to 50% of 1ts 1567 level.

3. Disposal of metal debris, which vill sink to the dottom, in water
15C to 200 fest deepr inside or outside the lagoon will meke the
scrsl unaveiladble $0 the matives. Buch msterial should act be
recoveradle without use of special equijment st these depths.

4, The lagoon an? ocean floars in the arez of test locstions slresdy
eontxin s total quesntity of scrap expected to be {n excess of
that found on land. Im fact, the added gquantity from the land
areas would robably be & very small fraction of this total.
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S. Disposal imside e reef would make serap ramoval operstions
less weather and viné dependent since trips into epen water
and poseibly fnteo rough seas would not de

6. The tdemtiffcation of metsl scrap sontaining induced radio-
activity and regquiring disposal must be mude under field coa-
ditiocns using portable radiation dstection fnatrusents sad in
most enses in the presence of an ¢leveted adove ground guams
ratistion field. The identification of hot spots in soil will
take place undsr siniler circumstances.

With these factors in mind it s suggested that the following guile-
lines be applied:

1. A ocareful search should Ve mede for all contaminated scrap that
may be eollectadle hy the retwning mstives. Scrap metsl ecom-
taining infuced rediocsctivity and showing ecatact reedings
measurable atove local Background should de collected for
dispyosal. The need for removal of other matarials such as soil
from any hot spots containing plutonium or other rediomuclides
will bo & matter for csse-hy-case dstermimations in the field
with recommendstions made Yy the ANC Radiologiesl Safety Advisor.

2. Disposal of metal screp conteining rsdioceetivity in wester having
s depth of adbout 15C to0 200 feet will make these materisls wn-~
svailadble to the nstive populstion. Theee depths are approxi-
mately equivelent to the deeper parts of the lagoom.

3. A disposal site for sach of the three near test aress, ae descrided
on pege 1, voateining the contamingted scrapy may be ¢hosen inside
ar outside the reef with g minimm distance Of one wile to the
nearest inland or islet. A recowrd of positions ahould be mede
and included in fimal reports. 1If any merkers arc used they
should be removed at the emd of cleanup operations.

&, Ccosidering the poesibility of future salvage of ships, metel
scrap contalining infwuced radicsctivity is not to be plesced within
the rchibited are: located in the sest end of the lagoon (refer
to K. 0. 6032 published bty U. 8. Naval Oceancgrpphic Office).

5. Except whea colleeted hy these sutharised to 80 80, Bo saples of
Eetols containing fuduced redioectivity sre t0 e retained aor
transported from Bikind Atoll. Departiirent of Energy
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6.

T.

8.

Disposal of scrap eontaining mo imdueed rediocectivity such as
towers aad Other meterials oa Rikini end Enew and sinilar
mterials on other izisnds requires me special considerstion
from s radicological vievpolint and i{s therefore mot eovered
W these guidelines.

As discussed im item 3 aof Attectment 6, eonsideration of
disposition of undameged ar dumaged buakers must take iasto
sccount their rodfioclogicsl status and possible utflity.

In this ragard it is expected that bunker contaminsatioa
levels will be reCucet mare rapidly than levels iz the soil

of the oear teszt {slands. There iv the vd4ditionsl meed to
ottaln isput from the Trust Territary representative that
reflects desires af the natives in ader to detersine what
use might de made of these struetures. These dbunkers would
80t sppear to fall 1a the seme category as other mare resdily
removable contaminmated scrap material sinee their poteatial
usefullness is uadoudtedly much grester. As for the damaged
bunkers on Bem and the sand 1sland west of Bravo Cruter, it is
suggested that their physies]l rather than radfological condition
is the more fmportamt ecnsideration and a decision on thetr
disposition should be made in the fisld aguln comsidering the
desires of the retuwraing amatives.

Any special problems that might be discovered suck as plutonium
contamination other thar in s0il or observatioa of levels of
exvirommental redicactivity (particularly items of the Bikia!
diet) significantly different from er in additior to thet
known to the A4 Noe Committee snd contained ig NASL 15C and
Dr. Qustafson’s reparts could require adéitionsl guidance

aad should de reparted.

FPinally, it is Xnown that the distridution of serap found on these
aear test fslands extends fato the shallov weter shore areas and on
into the deeper parts of the lagoon snd ocean. Jt is suggested thet
location and removel of this underveter metal scrajp is generally mot
feusible and thet any protlem with such meterie! 45 GLest hanlled by
followup surveys as suggested in item S of Attachment 6. It is not
intended that ftem 5 will apply to the cleenuy phase of recovery
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CONSIDERATION OF PURPOSE AND OBJECTIVE FOR RADIOACTIVE
SCRAP RIMOVAL AT BIKINI ATOLL

The contaminated scrap metal on Bikini Atoll has been observed on islands
adjacent to test locations. These adjacent islands which lie along the
northern and southern rim of the Atoll islands have been subjected to heavy
fission product fallout as well as blast, thermal, and prompt radiation
along with water waves. The scrap metal on these islands consist of a
wide range of sizes. Not all metal pieces in a given area are radioactive.
Though two items may be similar in appearance and located side by side, one
may show indication of radioactivity while the other does not. Pieces of
pipe may show significant levels of radiation on one end and none on the
other. GSome of the scrap is on the surface, some protrudes from concrete
footings, and some is near the ground surface just out of sight. The latter
can be found using radiation detectors and scraping the soil to uncover the
object.

Results from the 1967 survey indicate that a mggor contributor to the
radiation field in these scrap metal areas is Co. This radionuclide
is not a fission product, but rather is induced radioactivity in itemg

of iron and steel which have been subjected to neutron irradiation. Oco
was found both in the scrap metal and in the soil samples by the 1967 survey.

It is unlikely that removal of the contaminated scrap metal from the
islands adjacent to tests will make a significant reduction in the
external radiation fields observed there. For the present, the resettle-
ment program is to be limited to the Bikini-Eneu complex, and no use is
to be made of the near test islands except possibly short visits to
collect food items such as birds, turtles, and their eggs. Removal of
contaminated scrap that would otherwise be available can avoid some
urnecessary exposure. The effectiveness of this precaution can be
further strengthened by periocdic surveys of village areas and work areas
to ensure that no contaminated scrap is collected on Bikini and Eneu.
Therefore, the purpose and objective of the radioactive scrap removal
effort are to make this contaminated material unavailable to the population
of the Atoll and thereby to prevent radioactive source buildup through
scrap collection activities on Bikini and Eneu. The following recommendations
are made to achieve the above-stated objective: pepartment of Enerqgy
~ Historian’s Otf:se
1. There should be radiation monitoring capsbility tFOPRES clearing
cperations on Bikini and Eneu for determining whether test-related
objects that are turned up contain elevated levels of radioactivity.
This would include a survey of the area on Eneu (when it is cleared)
v1at was used as an aircraft decontamination location.
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The island complex and separate islands along the northern and along
the southern rim of the Atoll should be cleared of contaminated scrap
metal. These would include the Aomen-Odrik complex, Iroij, Nam,
Enidrik, and the Aerockoj-Enenan complex. The level of effort desired
is the complete removal of all scrap metal on or near the surface of
these islands. The final disposition of this materisl should be such
that it is unavailable to the returning population.

Undamaged or lightly damaged concrete bunkers should be left in place
throughout the Atoll. These are Judged to provide a benefit to the
returning population as shelter against storms and temporary residence
for short periods at locations where no other buildings exist. The
cbserved levels of radiation in reinforcements of bunkers can be
expected to be reduced at the same rate or possibly faster than levels
in adjacent soil. The bunker with iron aggregate on Aomen should be
repaired such that no further flaking of the iron can occur. The
steel doors should be removed from all bunkers to prevent accidental
entrapment. Rusting climbing rungs, stairways, and any protruding
steel on the outside or inside of bunkers should be cut off with
disposal along with contaminated debris, with the exception of the
large diagonal structural members on the large bunker on Aerckoj which
should be left in place. The damaged bunker at the end of the sand
island west of Nam should be removed because of the physical hazard

it presents and because of its lack of any useful purpose. For the
sand island bunker, the radiation level in the twisted steel members
is also a consideration.

The steel members protruding from concrete footings or forms on the
islands listed in 2. above should be removed for disposal. These
have no utility for native use arnd many of the metal members show
elevated levels of gamma radiation. Both the steel and concrete
parts should be removed.

A followup survey should be made within 12 months after return of the
population and at appropriate intervals thereafter to ensure that
no contaminated scrap has found its way into the village or work area
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